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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a polyolefin composition which is excellent in mechanical strength, flexibility 
and transparency and further relates to a molded article of the polyolefin composition. More particularly, the present 
invention is concerned with a polyolefin composition having excellent mechanical strength, flexibility and transparency 
and a molded article such as a film or a container which is composed of the polyolefin composition. 

10 BACKGROUND ART 

[0002] Polyolefins such as propylene polymers are so excellent in rigidity, heat resistance and impact resistance that 
they are used as various molded articles and in a variety of fields. 

[0003] Known methods for further enhancing the properties, such as the impact resistance, of polyolefins include, 
15 for example, one comprising first homopolymerizing propylene and subsequently copolymerizing propylene and eth- 
ylene to form a block copolymer. 

[0004] Japanese Patent Laid-open Publication No. 4(1992)-337308 discloses the production of a block copolymer 
comprising first polymerizing propylene optionally with ethylene in the presence of a specified metallocene compound 
and an organoaluminum compound to obtain a propylene homopolymer or a propylene copolymer containing less than 

so 6% by weight of ethylene units, and subsequently copolymerizing ethylene and propylene in a weight ratio of 10:90 to 
95:5 to obtain an ethylene/propylene copolymer, wherein the homopolymer or copolymer obtained in the first step 
amounts to 40 to 95% by weight and the copolymer obtained in the second step amounts to 60 to 5% by weight, both 
being based on the total weight of the finally obtained block polymer. This block copolymer is described as having an 
excellent balance of impact resistance and rigidity. 

25 [0005] Japanese Patent Laid-open Publication No. 5(1993)-2021 52 discloses a process for producing a polypropyl- 
ene molding material comprising 20 to 99% by weight of a crystalline polymer having at least 95% by weight of propylene 
units (1 ) and 1 to 80% by weight of an amorphous ethylene/propylene copolymer having 20 to 90% by weight of ethylene 
units (2) in the presence of a catalyst composed of a transition metal compound and an organoaluminum compound, 
wherein the polymerization for obtaining the amorphous ethylene/propylene copolymer is carried out in the presence 

30 of a specified bridge type metallocene compound and aluminoxane. The polypropylene molding material obtained by 
this process is described as being excellent in, especially, low-temperature impact strength. 

[0006] Known methods for further enhancing the impact resistance of olefin polymers also include one comprising 
blending an elastomer with polypropylene. However, due to its poor optical properties such as transparency, the use 
of such polypropylene having an elastomer blended therein has been limited. 
35 [0007] The blending of atactic polypropylene for improving the properties of polypropylene is described in, for ex- 
ample, Japanese Patent Laid-open Publication No. 6(1994)-263934. 

[0008] EP-A-0646624 discloses propylene polymer compositions which are different to the compositions of the 
present application and which are intended to be particularly rigid. 

[0009] In recent years, the requirements on the properties of polyolefins are becoming more severe, and thus the 
40 developments of polyolefin compositions having further improved properties and molded articles of such polyolefin 
compositions are demanded. 

[001 0] The present invention has been made in the above circumstances. Thus, it is an object of the present invention 
to provide a polyolefin composition which is excellent in mechanical strength, flexibility and transparency, and it is 
another object of the present invention to provide a molded article of the polyolefin composition. 

45 

DISCLOSURE OF THE INVENTION 

[0011] The polyolefin composition according to the present invention comprises: 
so 45 to 90 parts by weight of a propylene polymer (A), the above propylene polymer (A): 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g (i), 

having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter (ii), and 
55 comprising 100 to 80 mol% of units derived from propylene, 0 to 10 mol% of units derived from ethylene and 

0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); 

5 to 40 parts by weight of an ethylene/a-olefin copolymer (B), the above ethylene/a-olefin copolymer (B): 



EP0 792 914 B1 



having an intrinsic viscosity [r|] of 0.5 to 10 dl/g (i), and 

comprising 70 to 95 mol% of units derived from ethylene and 5 to 30 mol% of units derived from an a-olefin 
having 4 to 12 carbon atoms (ii); and 

2 to 25 parts by weight of a propylene/cc-olefin/ethylene terpolymer (C), the above propylene/a-olefin/ethylene 
terpolymer (C): 

having an intrinsic viscosity [ti] of 0.5 to 10 dl/g (i), and comprising 40 to 77 mol% of units derived from pro- 
pylene, 20 to 40 mol% of units derived from an a-olefin having 4 to 12 carbon atoms and 2 to 20 mol% of units 
derived from ethylene; 

provided that the total of components (A), (B) and (C) is 100 parts by weight. 
[0012] This polyolefin composition is excellent in mechanical strength (especially, low-temperature impact resist- 
ance), flexibility and transparency. 

[0013] Besides the above polyolefin composition, the present invention also provides the following embodiments. 
[0014] In an embodiment of the polyolefin composition, the propylene polymer (A) and ethylene/a-olefin copolymer 
(B) is replaced by 75 to 95 parts by weight of a propylene block copolymer (A 1 ), 
the above propylene block copolymer (A') comprising: 

60 to 90% by weight of a room temperature n-decane insoluble component (A'-1 ), the above room temperature n- 
decane insoluble component (A'-1) : 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g (i), having a temperature (Tm) of at least 100°C at maximum 
peak position of an endothermic curve obtained when measured by a differential scanning calorimeter (ii), and 
comprising 100 to 80 mol% of units derived from propylene, 0 to 10 mol% of units derived from ethylene and 
0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); and 40 to 10% by weight of 
a room temperature n-decane soluble component (A'-2), the above room temperature n-decane soluble com- 
ponent (A'-2) : 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g (i), and 

comprising 60 to 90 mol% of units derived from propylene and 40 to 1 0 mol% of units derived from ethylene, 

provided that the total of components (A) and (C) is 100 parts by weight. 
[0015] In another embodiment of the polyolefin composition, the propylene polymer (A) is replaced by 45 to 90 parts 
by weight of a propylene block copolymer (A"), 

the above propylene block copolymer (A") comprising: 

60 to 95 parts by weight of a room temperature n-decane insoluble component (A"-1 ), the above room temperature 
n-decane insoluble component (A"-1): 

having an intrinsic viscosity [nj of 0.5 to 10 dl/g (i), 

having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter (ii), and 

comprising 75 to 100 mol% of units derived from propylene, 10 to 0 mol% of units derived from ethylene and 
15 to 0 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); and 40 to 5 parts by weight 
of a room temperature n-decane soluble component (A"-2), the above room temperature n-decane soluble 
component (A"-2): 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g (i), and 

comprising 60 to 90 mol% of units derived from propylene and 40 to 1 0 mol% of units derived from ethylene, 

provided that the total of components (A"), (B) and (C) is 100 parts by weight. 
[0016] In a further embodiment of the polyolefin composition, the propylene polymer (A) is replaced by 45 to 90 parts 
by weight of a propylene homopolymer or random copolymer (A"'), 

the above propylene homopolymer or random copolymer (A'"): 



having an intrinsic viscosity [nj of 0.5 to 10 dl/g (i), 

having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained when 



EP0 792 914 B1 



measured by a differential scanning calorimeter (ii), and 

comprising 100 to 75 mol% of units derived from propylene, 0 to 10 mol% of units derived from ethylene and 0 to 
15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii), 

5 provided that the total of components (A'"), (B) and (C) is 100 parts by weight. 

[0017] In a still further embodiment, the polyolefin composition comprises: 

50 to 75 parts by weight of the propylene block copolymer (A'), and 

more than 25 parts by weight but up to 50 parts by weight of the propylene/a-olefin/ethylene terpolymer (C), 

10 

provided that the total of components (A) and (C) is 100 parts by weight. 
[0018] The molded article of the present invention is formed from any one of the above polyolefin compositions. 
[0019] The blow molded article of the present invention is also formed from any one of the above polyolefin compo- 
sitions. 

15 [0020] The molded article, for example, blow molded article of the present invention is excellent in mechanical 
strength (especially, low-temperature impact resistance), flexibility and transparency. 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 [0021] The polyolefin composition of the present invention comprises a specified propylene polymer (A), ethylene/ 
a-olefin copolymer (B) and propylene/a-olefin/ethylene terpolymer (C). First, these components will be described in 
detail. 

Propylene polymer (A) 

25 

[0022] The propylene polymer (A) for use in the present invention is as defined below. 

(i) The intrinsic viscosity ft] thereof ranges from 0.5 to 10 dl/g, preferably, from 1.5 to 3.0 dl/g as measured at 
135°C in decahydronaphthalene. 
30 (ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a dif- 

ferential scanning calorimeter (DSC) is at least 100°C, preferably, in the range of 120 to 165°C. 
(iii) The propylene polymer comprises: 

100 to 80 mol%, preferably, 100 to 85 mol% of units derived from propylene, 
35 0 to 1 0 mol%, preferably, 0 to 8 mol% of units derived from ethylene, and 

0 to 15 mol%, preferably, 0 to 10 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

[0023] Examples of a-olefins having 4 to 12 carbon atoms include 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pen- 
tene, 3-methyl- 1-pentene, 1-heptene, 1-octene, 1-nonene, 1-decene, 1-dodecene and mixtures thereof. Of these, 
40 1-butene is preferred. 

[0024] The propylene polymer (A) may be either homopolypropylene or a block copolymer of propylene, ethylene 
and an a-olefin having 4 to 12 carbon atoms and further may be a propylene random copolymer other than the below 
described propylene/a-olefin/ethylene terpolymer (C), as long as it has the above-mentioned properties. 
[0025] When the propylene polymer (A) is a block copolymer, it is preferred to be a propylene block copolymer 

45 composed of a crystalline polypropylene component and a random copolymer component. 

[0026] Further, the propylene polymer (A) may contain a component derived from an olefin other than the above a- 
olefin in a small amount not detrimental to the object of the present invention, for example, 10 mol% or less. 
[0027] The crystallinity of the propylene polymer (A) is preferred to range from 40 to 70%, especially, from 45 to 65% 
and, still especially, from 50 to 60%. 

so [0028] A wide variety of known propylene polymers can be employed in the present invention as long as they have 
the above-mentioned properties. 

[0029] A polyolefin composition which is excellent in mechanical strength, flexibility and transparency can be pro- 
duced from the above propylene polymer (A) together with the following ethylene/a-olef in copolymer (B) and propylene/ 
a-olefin/ethylene terpolymer (C). Moreover, when the temperature Tm of the propylene polymer (A) is within the above 
55 range, the resultant polyolefin composition has excellent heat resistance. 

[0030] In the polyolefin composition of the present invention, the following propylene block copolymer (A 1 ) can be 
used in place of the above propylene polymer (A) and the following ethylene/a-olefin copolymer (B), and the following 
propylene block copolymer (A") or propylene block copolymer (A"') can be used in place of the above propylene polymer 
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(A). 

Propylene block copolymer (A 1 ) 

5 [0031] The propylene block copolymer (A') for use in the present invention comprises a room temperature n-decane 
insoluble component (A'-1) and a room temperature n-decane soluble component (A'-2). 
[0032] In particular, the propylene block copolymer (A') comprises: 

60 to 90%, preferably, 70 to 85% by weight of the room temperature n-decane insoluble component (A'-1), and 
w 40 to 1 0%, preferably, 30 to 1 5% by weight of the room temperature n-decane soluble component (A'-2). 

[0033] The room temperature n-decane insoluble component (A- 1) contained in the propylene block copolymer (A) 
has the following characteristics. 

'5 (i) The intrinsic viscosity [r|] thereof ranges from 0.5 to 10 dl/g, preferably, from 1.5 to 3.0 dl/g as measured at 

135°C in decahydronaphthalene. 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a dif- 
ferential scanning calorimeter (DSC) is at least 100°C, preferably, in the range of 120 to 165°C. 

(iii) The room temperature n-decane insoluble component comprises: 

20 

100 to 80 mol%, preferably, 100 to 85 mol% of units derived from propylene, 
0 to 10 mol%, preferably, 0 to 8 mol% of units derived from ethylene, and 

0 to 15 mol%, preferably, 0 to 10 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

25 [0034] Examples of cc-olef ins having 4 to 1 2 carbon atoms are those set forth above and mixtures thereof. Of these, 
1-butene is preferred. 

[0035] The room temperature n-decane soluble component (A'-2) contained in the propylene block copolymer (A) 
has the following characteristics. 

30 (j) The intrinsic viscosity [ti] thereof ranges from 0.5 to 10 dl/g, preferably, from 1.0 to 5.0 dl/g as measured at 

135°C in decahydronaphthalene. 

(ii) The room temperature n-decane soluble component comprises: 

60 to 90 mol%, preferably, 70 to 80 mol% of units derived from propylene, and 
35 40 to 10 mol%, preferably, 30 to 20 mol% of units derived from ethylene. 

[0036] The melt flow rate (MFR, measured at 230°C under a load of 2.16 kg in accordance with ASTM D1238) of 
the propylene block copolymer (A') composed of the above room temperature n-decane insoluble component (A'-1) 
and room temperature n-decane soluble component (A'-2) ranges from 0.1 to 200 g/10 min, preferably, from 0.5 to 15 
40 g/10 min. 

[0037] Further, the propylene block copolymer (A 1 ) may contain component units derived from an olefin other than 
the above a-olefin in a small amount not detrimental to the object of the present invention, for example, 1 0 mol% or less. 
[0038] A wide variety of known propylene block copolymers can be employed in the present invention as long as 
they have the above-mentioned properties. 
45 [0039] A polyolefin composition which is excellent in mechanical strength, flexibility and transparency can be pro- 
duced from the above propylene block copolymer (A) together with the following propylene/a-olefin/ethylene terpoly- 
mer (C). Moreover, when the temperature Tm of the propylene block copolymer (A) is within the above range, the 
resultant polyolefin composition has excellent heat resistance. 

50 Propylene block copolymer (A") 

[0040] The propylene block copolymer (A") for use in the present invention comprises a room temperature n-decane 
insoluble component (A"-1) and a room temperature n-decane soluble component (A"-2). 
[0041] In particular, the propylene block copolymer (A") comprises: 

55 

60 to 95%, preferably, 70 to 90% by weight of the room temperature n-decane insoluble component (A"-1), and 
40 to 5%, preferably, 30 to 10% by weight of the room temperature n-decane soluble component (A"-2). 
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[0042] The room temperature n-decane insoluble component (A"-1 ) contained in the propylene block copolymer (A") 
has the following characteristics. 

(i) The intrinsic viscosity [r|] thereof ranges from 0.5 to 10 dl/g, preferably, from 1.5 to 3.0 dl/g as measured at 
5 135°C in decahydronaphthalene. 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a dif- 
ferential scanning calorimeter (DSC) is at least 100°C, preferably, in the range of 120 to 165°C. 

(iii) The room temperature n-decane insoluble component comprises: 

w 75 to 100 mol%, preferably, 85 to 100 mol% of units derived from propylene, 

10 to 0 mol%, preferably, 6 to 0 mol% of units derived from ethylene, and 

15 to 0 mol%, preferably, 10 to 0 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

[0043] Examples of a-olef ins having 4 to 1 2 carbon atoms are those set forth above and mixtures thereof. Of these, 
15 1-butene is preferred. 

[0044] The room temperature n-decane soluble component (A"-2) contained in the propylene block copolymer (A") 
has the following characteristics. 

(i) The intrinsic viscosity fa] thereof ranges from 0.5 to 10 dl/g, preferably, from 1.0 to 5.0 dl/g as measured at 
20 135°C in decahydronaphthalene. 

(ii) The room temperature n-decane soluble component comprises: 

60 to 90 mol%, preferably, 70 to 85 mol% of units derived from propylene, and 
40 to 10 mol%, preferably, 30 to 15 mol% of units derived from ethylene. 

25 

[0045] The melt flow rate (MFR, measured at 230°C under a load of 2.16 kg in accordance with ASTM D1238) of 
the propylene block copolymer (A") composed of the above room temperature n-decane insoluble component (A"-1) 
and room temperature n-decane soluble component (A"-2) generally ranges from 0.1 to 200 g/10 min, preferably, from 
0.5 to 15 g/10 min. 

30 [0046] Further, the propylene block copolymer (A") may contain component units derived from an olefin other than 
the above a-olefin in a small amount not detrimental to the object of the present invention, for example, 1 0 mol% or less. 
[0047] A wide variety of known propylene block copolymers can be employed in the present invention as long as 
they have the above-mentioned properties. 

[0048] A polyolefin composition which is excellent in mechanical strength, flexibility and transparency can be pro- 
35 duced from the above propylene block copolymer (A") together with the following ethylene/oc-olefin copolymer (B) and 
propylene/oc-olefin/ethylene terpolymer (C). Moreover, when the temperature Tm of the propylene block copolymer 
(A") is within the above range, the resultant polyolefin composition has excellent heat resistance. 

Propylene polymer (A'") 

40 

[0049] A propylene homopolymer or propylene random copolymer having the following characteristics is used as 
the propylene polymer (A"') in the present invention. 

(i) The intrinsic viscosity [r\] thereof ranges from 0.5 to 10 dl/g, preferably, from 1.5 to 3.0 dl/g as measured at 
45 135°C in decahydronaphthalene. 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a dif- 
ferential scanning calorimeter (DSC) is at least 100°C, preferably, in the range of 120 to 165°C. 

(iii) The propylene polymer comprises: 

so 1 00 to 80 mol%, preferably, 1 00 to 85 mol% of units derived from propylene, 

0 to 10 mol%, preferably, to 8 mol% of units derived from ethylene, and 

0 to 15 mol%, preferably, 0 to 10 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

[0050] Examples of a-olefins having 4 to 1 2 carbon atoms are those set forth above and mixtures thereof. Of these, 
55 1-butene is preferred. 

[0051 ] The propylene polymer (A"') may be either homopolypropylene or a random copolymer of propylene, ethylene 
and an a-olefin having 4 to 12 carbon atoms and further may be a propylene random copolymer other than the below 
described propylene/a-olefin/ethylene terpolymer (C), as long as it has the above-mentioned properties. 
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[0052] Further, the propylene polymer (A"') may contain a component derived from an olefin other than the above 
a-olefin in a small amount not detrimental to the object of the present invention, for example, 10 mol% or less. 
[0053] The crystallinity of the propylene polymer (A"') is preferred to range from 40 to 70%, especially, from 45 to 
65% and, still especially, from 50 to 60%. 
5 [0054] A wide variety of known propylene polymers can be employed in the present invention as long as they have 
the above-mentioned properties. 

[0055] A polyolefin composition which is excellent in mechanical strength, flexibility and transparency can be pro- 
duced from the propylene polymer (A"') having the above melting point together with the following ethylene/a-olefin 
copolymer (B) and propylene/cc-olefin/ethylene terpolymer (C). Moreover, when the temperature Tm of the propylene 
10 polymer (A"') is within the above range, the resultant polyolefin composition has excellent heat resistance. 

Ethylene/a-olefin copolymer (B) 

[0056] The ethylene/a-olefin copolymer (B) for use in the present invention is characterized by: 

15 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g, preferably, 1.0 to 5.0 dl/g as measured at 135°C in decahydro- 
naphthalene (i), and 

comprising 70 to 95 mol%, preferably, 80 to 92 mol% of units derived from ethylene and 30 to 5 mol%, preferably, 
20 to 8 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (ii). 

20 

[0057] Examples of a-olefins having 4 to 1 2 carbon atoms include 1 -butene, 1 -pentene, 1 -hexene, 1 -heptene, 1 -oc- 
tene, 1 -decene, 1 -dodecene, 4-methyl-1 -pentene and mixtures thereof. Of these, a-olefins having 4 to 8 carbon atoms 
are preferred, and 1 -butene, 1 -hexene and 1-octene are especially preferred. 

[0058] In addition to the units derived from ethylene and units derived from the above a-olefin, the ethylene/a-olefin 
25 copolymer (B) may comprise units derived from the above a-olefin but also units derived from other olefins and pol- 
yenes, if necessary. Specifically, the ethylene/a-olefin copolymer (B) may contain units derived from, for example, a 
vinyl compound such as styrene, vinylcyclopentene, vinylcyclohexane or vinylnorbornane, a vinyl ester such as vinyl 
acetate, an unsaturated organic acid such as maleic anhydride or its derivative, or a polyene such as a conjugated 
diene and a nonconjugated diene such as dicyclopentadiene, 1 ,4-hexadiene, dicyclooctadiene, methylenenorbornene 
30 or 5-ethylidene-2-norbornene. 

[0059] The ethylene/a-olefin copolymer (B) may be either a random copolymer of ethylene and an a-olefin or a block 
copolymer thereof. 

[0060] Of the above ethylene/a-olefin copolymers (B), ethylene/a-olefin random copolymers are preferred, and the 
use of ethylene/1 -butene, ethylene/1 -hexene and ethylene/1 -octene random copolymers is especially preferred. 
35 [0061 ] The polyolefin composition of the present invention may contain at least two types of ethylene/a-olefin copol- 
ymers (B) described above. 

[0062] A wide variety of known ethylene/a-olefin copolymers can be employed in the present invention as long as 
they have the above-mentioned properties. 

40 Propylene/a-olefin /ethylene terpolymer (C) 

[0063] The propylene/a-olefin/ethylene terpolymer (C) for use in the present invention is characterized by: 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g, preferably, 1.0 to 5.0 dl/g as measured at 135°C in decahydro- 
45 naphthalene (i), and 

comprising 30 to 80 mol%, preferably, 40 to 77 mol% and, still preferably, 50 to 71 mol% of units derived from 
propylene, 

40 to 1 5 mol%, preferably, 40 to 20 mol% and, still preferably, 35 to 25 mol% of units derived from an a-olefin, and 
20 to 2 mol%, preferably, 15 to 4 mol% of units derived from ethylene (ii). 

50 

[0064] Examples of a-olefins having 4 to 12 carbon atoms include 1 -butene, 1 -pentene, 1 -hexene, 4-methyl-1 -pen- 
tene and 1-octene. Of these, 1 -butene is preferred. 

[0065] The propylene/a-olefin/ethylene terpolymer (C) may contain component units derived from an olefin other 
than propylene, a-olefin and ethylene in a small amount, for example, 10 mol% or less. 
55 [0066] A wide variety of known propylene/a-olefin/ethylene terpolymers can be employed in the present invention 
as long as they have the above-mentioned properties. 

[0067] The above propylene polymer (A), propylene block copolymer (A), propylene block copolymer (A"), propylene 
polymer (A" 1 ), ethylene/a-olefin copolymer (B) and propylene/a-olefin/ethylene terpolymer (C) for use in the present 
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invention can be produced with the use of, tor example, a conventional Ziegler catalyst such as a solid titanium catalyst, 
a metallocene catalyst containing a metallocene compound of a transition metal such as zirconium or a vanadium 
catalyst while appropriately selecting the type and amount of monomer and the catalyst fed into each polymerization 
system. 

[0068] For example, a solid titanium catalyst comprising a solid titanium catalyst component and an organometallic 
compound catalyst component optionally together with an electron donor can be used as the catalyst. 
[0069] The solid titanium catalyst component may be, for example, one comprising a support having a specific surface 
area of at least 100 m 2 /g and titanium trichloride or a titanium trichloride composition carried thereon, and another 
comprising, as essential components, magnesium, a halogen, an electron donor (preferably, an aromatic carboxylic 
ester or an alkyl containing ether) and titanium. Of these, the latter solid titanium catalyst component is preferred. 
[0070] The organometallic compound catalyst component may be, for example, an organoaluminum compound such 
as a trialkylaluminum, a dialkylaluminum halide, an alkylaluminum sesquihalide or an alkylaluminum dihalide. The type 
of organoaluminum compound can be selected in accordance with the type of titanium catalyst component employed. 
[0071] The electron donor may be, for example, an organic compound containing a nitrogen atom, a phosphorus 
atom, a sulfur atom, a silicon atom, a boron atom or the like. An ester or ether compound containing the above atom 
is preferred. 

[0072] These catalyst may be activated by copulverization or other means, and an olefin may be prepolymerized. 
Polyolefin composition 

[0073] The polyolefin composition of the present invention comprises: 

45 to 90 parts by weight, preferably, 55 to 85 parts by weight of the propylene polymer (A), 

5 to 40 parts by weight, preferably, 10 to 30 parts by weight of the ethylene/a-olefin copolymer (B), and 

2 to 25 parts by weight, preferably, 5 to 1 5 parts by weight of the above propylene/a-olef in/ethylene terpolymer (C), 

provided that the total of components (A), (B) and (C) is 100 parts by weight. 

[0074] The polyolefin composition of the present invention includes various embodiments in which in place of the 
propylene polymer (A), the propylene block copolymer (A'), propylene block copolymer (A") or propylene homopolymer 
or propylene random copolymer (A'") as specified above is used. 

[0075] When use is made of the propylene block copolymer (A), it is not always necessary to add the ethylene/a- 
olefin copolymer (B). In this case, the polyolefin composition comprises 75 to 95 parts by weight, preferably, 80 to 90 
parts by weight of the propylene polymer (A 1 ) and 25 to 50 parts by weight, preferably, 30 to 40 parts by weight of the 
propylene/a-olefin/ethylene terpolymer (C), provided that the total of components (A) and (C) is 100 parts by weight. 
[0076] When use is made of the propylene block copolymer (A"), the polyolefin composition comprises 45 to 90 parts 
by weight, preferably, 55 to 85 parts by weight of the propylene block copolymer (A"), 5 to 40 parts by weight, preferably, 
10 to 30 parts by weight of the ethylene/a-olefin copolymer (B), and 2 to 25 parts by weight, preferably, 5 to 15 parts 
by weight of the propylene/a-olefin/ethylene terpolymer (C), 

provided that the total of components (A"), (B) and (C) is 100 parts by weight. 
[0077] When use is made of the propylene homopolymer or propylene random copolymer (A"'), the polyolefin com- 
position comprises 45 to 90 parts by weight, preferably, 55 to 85 parts by weight of the propylene homopolymer or 
propylene random copolymer (A'"), 5 to 40 parts by weight, preferably, 1 0 to 33 parts by weight of the ethylene/a-olefin 
copolymer (B), and 2 to 25 parts by weight, preferably, 5 to 15 parts by weight of the propylene/a-olefin/ethylene 
terpolymer (C), 

provided that the total of components (A"'), (B) and (C) is 100 parts by weight. 
[0078] In a further embodiment, the polyolefin composition of the present invention comprises: 

50 to 75 parts by weight, preferably, 55 to 70 parts by weight of the propylene block copolymer (A), and 

more than 25 parts by weight but up to 50 parts by weight, preferably, 30 to 45 parts by weight of the propylene/ 

a-olefin/ethylene terpolymer (C), 

provided that the total of components (A') and (C) is 100 parts by weight. 
[0079] The polyolefin composition of the present invention can be produced by blending together the propylene 
polymer (A), ethylene/a-olefin copolymer (B) and propylene/butene/ethylene terpolymer (C) according to the customary 
blending techniques, wherein the propylene polymer (A) and, optionally, the ethylene/a-olefin copolymer (B) may be 
replaced by the propylene block copolymer (A), propylene block copolymer (A") or propylene homopolymer or propyl- 
ene random copolymer (A"'). This blending is preferably conducted by melt kneading the above components with the 
use of, for example, a twin-screw extruder. 



EP0 792 914 B1 



[0080] The meit flow rate (MFR, measured at 190°C under a load of 2.16 kg in accordance with ASTM D1238-65T) 
of the thus obtained polyolefin composition of the present invention generally ranges from 0.1 to 200 g/10 min, pref- 
erably, from 0.5 to 15 g/10 min. 

[0081] The polyolefin composition of the present invention may contain, in an amount not detrimental to the object 
5 of the present invention, various additives such as other resin components, antioxidants, ultraviolet absorbers, lubri- 
cants, nucleating agents, antistatic agents, flame retarders, pigments, dyes, inorganic fillers and organic fillers. 
[0082] Although the polyolefin composition of the present invention can be used without any particular restriction in 
fields in which conventional polyolefins have been employed, it is especially suitable for use for e.g. extruded sheets, 
unoriented films, oriented films, filaments, injection molded articles, and blow molded articles. 
w [0083] Although the morphology or product line of the extrudate of the polyolefin composition of the present invention 
is not particularly limited, the polyolefin composition may be extrusion molded into, for example, sheets, unoriented 
films, pipes, hoses, wire coverings or filaments. In the production of extrudates such as sheets or unoriented films from 
the polyolefin composition of the present invention, conventional extruders can be used. For example, the polyolefin 
composition can be molten in a single screw extruder, a kneading extruder or a ram extruder or a gear extruder and 
15 then extruded through a T die to produce desired extrudates. Conventionally known molding conditions can be em- 
ployed. The thus obtained extruded sheets and unoriented films are excellent in not only flexibility and impact resistance 
but also transparency. 

[0084] The oriented film can be produced from the above sheet or film of the polyolefin composition by means of a 
commonly employed orienting device. For example, the tenter method (lengthwise/crosswise orientation, crosswise/ 
20 lengthwise orientation), simultaneous biaxial orientation method or uniaxial orientation method can be utilized. The 
draw ratio of the biaxially oriented film is preferred to be generally in the range of 20 to 70 and the draw ratio of the 
uniaxially oriented film is preferred to be generally in the range of 2 to 10. The thickness of the oriented film is preferred 
to be generally in the range of 5 to 200 urn. The thus obtained oriented film is excellent in not only impact resistance 
but also transparency. 

25 [0085] Moreover, an inflation film can be produced from the polyolefin composition of the present invention. 

[0086] The sheet, unoriented film and oriented film of the polyolefin composition of the present invention are so 
excellent in impact resistance and transparency that they find wide applications, for example, as packaging films. 
Further, they have especially excellent moistureproofing properties, so that they are suitable for use as press through 
packages which are employed in packaging medicinal tablets and capsules. 

30 [0087] The filament of the polyolefin composition of the present invention can be produced, for example, by extruding 
the molten polyolefin composition through a spinning nozzle. The thus obtained filament may further be subjected to 
orientation. This orientation is desirably made to a degree such that the polyolefin is effectively endowed with at least 
a uniaxial molecular orientation, and the draw ratio thereof is preferred to be generally in the range of 5 to 10. The thus 
obtained filament is excellent in flexibility and heat resistance. 

35 [0088] The injection molded article of the polyolefin composition of the present invention can be produced by means 
of a commonly employed injection molding machine. Conventionally known molding conditions can be employed. The 
thus obtained injection molded article is so excellent in impact resistance, etc. that it can find wide applications in, for 
example, automobile interior trims, automobile exterior trims, housings of household electric appliance and containers. 
[0089] The blow molded article of the polyolefin composition of the present invention can be produced by means of 

40 a commonly employed blow molding machine. Conventionally known molding conditions can be employed. For exam- 
ple, the extrusion blow molding comprises extruding the polyolefin composition in the molten state at a resin temperature 
of 100 to 300°C through a die into a tubular parison, holding the parison in a mold having a morphology with which the 
parison is to be endowed and blowing thereinto air at a resin temperature of 130 to 300°C so that the parison is fitted 
in the mold, thereby obtaining a hollow molded article. The draw ratio thereof is preferred to range from 1 .5 to 5 in the 

45 crosswise direction. On the other hand, the injection blow molding comprises injecting the polyolefin composition at a 
resin temperature of 100 to 300°C into a mold to form a parison, holding the parison in a mold having a morphology 
with which the parison is to be endowed and blowing thereto air at a resin temperature of 120 to 300°C so that the 
parison is fitted in the mold, thereby obtaining a hollow molded article. The draw ratio thereof is preferred to range from 
1.1 to 1 .8 in the lengthwise direction and to range from 1 .3 to 2.5 in the crosswise direction. The thus obtained blow 

so molded article is excellent in not only rigidity and impact resistance but also transparency. Further, the polyolefin com- 
position has excellent flexibility and impact resistance despite that the content of amorphous or low crystalline com- 
ponents is relatively small. The blow molded article of such polyolefin composition has high buckling strength. 
[0090] According to the present invention, a polyolefin composition whose press molded specimen exhibits a flexural 
modulus of not greater than 700 MPa, preferably, 200 to 500 MPa can be provided. Further, a blow molded article 

55 whose haze value is not greater than 30%, preferably, in the range of 25 to 5% can also be provided. 

[0091 ] When the flexural modulus is greater than 700 MPa, the flexibility is likely to be insufficient. On the other hand, 
when the flexural modulus is lower than 200 MPa, the buckling strength may be insufficient and shape retention prop- 
erties may be lacking. 
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EFFECT OF THE INVENTION 

[0092] The polyolefin composition of the present invention is excellent in not only flexibility, transparency and me- 
chanical strength but also heat resistance and does not suffer from serious.deterioration of these properties even when 
5 exposed to high temperatures. This polyolefin composition of the present invention can suitably be used as packaging 
articles, especially, medical blow bottles which are sterilized at high temperatures (e.g., 100°C or higher). 
[0093] The molded article such as blow molded article of the present invention has excellent mechanical strength 
and transparency. 

w EXAMPLE 

[0094] The present invention will be further illustrated below with reference to the following Examples. 

[0095] In the following Examples, the polymer makeup and properties were measured by the following methods. 

15 (1) Melt flow rate (MFR): 

measured at 230°C under a load of 2.16 kg in accordance with ASTM D1238-65T. 

(2) Polymer makeup: 

determined by 13 C-NMFt spectroscopy in which a sample consisting of about 200 mg of polymer homoge- 
neously dissolved in 1 ml of hexachlorobutadiene in a sample tube of 1 0 mm in diameter was analyzed at a meas- 
20 uring temperature of 120°C, a measuring frequency of 25.02 MHz. a spectral width of 1500 Hz, a pulse cycling 

time of 4.2 sec and a pulse width of 6 usee. 

(3) Intrinsic viscosity [r\\. 

measured at 135°C in decahydronaphthalene. 

(4) Flexural test (flexural modulus (FM)): 

25 An FM specimen punched from a sheet of 2 mm in thickness pressed at 200°C was tested at 23°C, a span 

of 32 mm and a flex speed of 5 mm/min in accordance with ASTM D790. 

(5) Izod impact strength (IZ): 

measured at -10°C in accordance with ASTM D256. 

(6) Haze: 

30 a specimen was cut out from the cylindrical part of a bottle molded at 200°C and the haze thereof was 

measured in accordance with ASTM D1003. In and after Example 6, the measurement was conducted of a sheet 
of 0.5 mm in thickness pressed at 200°C. 

(7) Room temperature n-decane fractionation: 

About 2 g of a sample was accurately weighed, placed in about 500 ml of n-decane in a thermostatic glass 
35 vessel of the double pipe type and the mixture was agitated at 140°C for about 1 hr to completely dissolve the 

sample in the n-decane. Then, the temperature of the solution was slowly lowered under agitation to room tem- 
perature. The agitation was continued overnight after the temperature of the solution became constant, and any 
powdery n-decane insoluble was separated by a glass filter. The filtrate was put in excess acetone and any pre- 
cipitated n-decane soluble was separated by a glass filter. The powdery n-decane insoluble was completely dis- 
40 solved in about 500 ml of n-decane at about 140°C, re-precipitated in excess acetone and separated by filtration. 

The thus fractionated n-decane insoluble and n-decane soluble were separately dried in vacuum overnight in a 
vacuum dryer at about 80°C and accurately weighed. 

Production Example 1 

45 

Production of propylene polymer (A)-1 

[Preparation of titanium catalyst component (1)] 

so [0096] 7.1 4 g (75 mmol) of anhydrous magnesium chloride, 37.5 ml of decane and 35. 1 ml (225 mmol) of 2-ethylhexyl 
alcohol were heated at 1 30°C for 2 hr to obtain a homogeneous solution. 1 .67 g (1 1 .3 mmol) of phthalic anhydride was 
added to this solution and the mixture was agitated at 130°C for further 1 hr to dissolve the phthalic anhydride in the 
homogeneous solution. 

[0097] The thus obtained homogeneous solution was cooled to room temperature and the whole amount thereof 
55 was added dropwise to 200 ml (1 .8 mol) of titanium tetrachloride held at -20°C over a period of 1 hr. After the completion 
of the addition, the temperature of the liquid mixture was raised to 110°C over a period of 4 hr and, upon reaching 
110°C, 5.03 ml (18.8 mmol) of diisobutyl phthalate was added. 

[0098] The same temperature was maintained under agitation for 2 hr. After the completion of the 2-hr reaction, a 
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solid was collected by hot filtration, re-suspended in 275 ml of TiCI 4 and the suspension was again heated at 110°C 
for 2 hr. 

[0099] After the completion of the reaction, the solid was again collected by hot filtration and satisfactorily washed 
with decane at 1 1 0°C and hexane until any free titanium compound was no longer detected in the washings. The thus 
5 prepared titanium catalyst component (1 ) was stored in the form of a hexane slurry. An aliquot thereof was dried and 
the catalyst makeup was examined. It contained 2.5% by weight of titanium, 58% by weight of chlorine, 1 8% by weight 
of magnesium and 13.8% by weight of diisobutyl phthalate. 

[Prepolymerization] 

w 

[0100] 200 ml of purified hexane, 20 mmol of triethylaluminum, 4 mmol of dicyclopentyldimethoxysilane and 2 mmol, 
in terms of titanium atom, of the above obtained titanium catalyst component (1 ) were charged in a 400 ml glass vessel 
purged with nitrogen. Thereafter, propylene was fed into the mixture at a rate of 5.9 N-lit./hr for 1 hr to polymerize 2.8 
g of propylene per g of the titanium catalyst component (1). 

15 

[Polymerization] 

[0101] 3 kg of propylene, 30 lit. of ethylene and 8 lit. of hydrogen were charged in an autoclave having an internal 

volume of 1 7 lit. and heated to 50°C. Then, 1 5 mmol of triethylaluminum, 5 mmol of cyclohexylmethyldimethoxysilane 
20 and 0.05 mmol, in terms of titanium atom, of the prepolymerized catalyst obtained above were charged. The mixture 

was heated to 70°C and polymerization was effected for 40 min while maintaining this temperature. 

[01 02] Thereafter, a vent valve was opened and unreacted propylene was expelled through an integrating flow meter. 

[0103] Subsequently, 240 lit./hr of ethylene, 960 lit./hr of propylene and 15 lit./hr of hydrogen were fed into the po- 

lymerizer and polymerization was executed at 70°C for 60 min while adjusting the degree of opening of the vent of the 
25 polymerizer so that the internal pressure of the polymerization system was held at 10 kg/cm 2 -G. A small amount of 

ethanol was added to terminate the polymerization reaction, and any unreacted gas was expelled from the autoclave. 

[0104] As a result, 2781 g of polypropylene (propylene block copolymer (A)) as specified in Table 1 was obtained. 

This polypropylene contained 20% by weight of decane soluble component whose intrinsic viscosity [r\] was 1.8 dl/g 

and which had an ethylene content of 25 mol% and an MFR of 4.5 g/10 min. 

30 



Table 1 





propylene block 
room temp, n-decane insoluble 


copolymer (A)-1 
room temp, n-decane soluble 




to] (di/g) 


2.0 


1.8 




Tm (°C) 


142 




makeup 


propylene content (mol%) 


95.9 


75 




ethylene content (mol%) 


4.1 


25 




amt. (wt.%) 


80 


20 



45 Production Example 2 

Production of propylene/butene/ethylene terpolymer (C)-1 
[Preparation of titanium catalyst component (2)] 

50 

[0105] 4.76 g (50 mmol) of anhydrous magnesium chloride, 25 ml of decane and 23.4 ml (150 mmol) of 2-ethylhexyl 
alcohol were heated at 1 30°C for 2 hr to obtain a homogeneous solution. 1.11 g (7.5 mmol) of phthalic anhydride was 
added to this solution and the mixture was agitated at 130°C for further 1 hr to dissolve the phthalic anhydride in the 
homogeneous solution. 

55 [0106] The thus obtained homogeneous solution was cooled to room temperature and the whole amount thereof 
was added dropwise to 200 ml (1 .8 mol) of titanium tetrachloride held at -20°C over a period of 1 hr. After the completion 
of the addition, the temperature of the liquid mixture was raised to 110°C over a period of 4 hr and, upon reaching 
110°C, 2.68 ml (12.5 mmol) of diisobutyl phthalate was added. The same temperature was maintained under agitation 
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for 2 hr. After the completion of the 2-hr reaction, a solid was collected by hot filtration, re-suspended in 200 ml of TiCI 4 
and the suspension was again heated at 110°C for 2 hr. After the completion of the reaction, the solid was again 
collected by hot filtration and satisfactorily washed with decane at 1 1 0°C and hexane until any free titanium compound 
was no longer detected in the washings. The thus prepared titanium catalyst component (2) was stored in the form of 
5 a hexane slurry. An aliquot thereof was dried and the catalyst makeup was examined. 

[0107] The thus obtained titanium catalyst component (2) contained 3.1% by weight of titanium, 56.0% by weight of 
chlorine, 17.0% by weight of magnesium and 20.9% by weight of diisobutyl phthalate. 

[Polymerization] 

w 

[0108] 250 ml of n-decane, 1.25 mmol of triisobutylaluminum, 0.15 mmol of diphenyldimethoxysilane and 0.025 
mmol, in terms of titanium atom, of the above obtained titanium catalyst component (2) were charged in a 500 ml flask 
and heated to 70°C. Thereafter, 10 lit./hr of ethylene, 70 lit./hr of propylene, 50 lit./hr of 1-butene and 10 litVhr of 
hydrogen were continuously fed into the mixture under atmospheric pressure, and polymerization was executed at 
15 70°C for 30 min. The polymerization progressed in the state of a solution. Isobutyl alcohol was added to terminate the 
polymerization reaction and poured into a large volume of methanol to precipitate the whole amount of polymer which 
was dried at 120°C overnight in vacuum. 

[0109] As a result, 13 g of propylene/butene/ethylene terpolymer (C)-1 as specified in Table 2 was obtained. 
20 Production Example 3 

Production of propylene/butene/ethylene terpolymer (C)-2 

[0110] Propylene/butene/ethylene terpolymer (C)-2 as specified in Table 2 was produced in an analogous manner 
25 as in Production Example 2. 



Table 2 





propylene/butene/ethylene terpolymer 


(C)-1 


(C)-2 




fo] (dl/g) 


2.1 


2.0 


makeup 


propylene content (mol%) 


59.2 


62.0 




1-butene content (mol%) 


29.5 


31.5 




ethylene content (mol%) 


11.3 


6.5 



40 Example 1 

[0111] 0.2 part by weight of tetrakis[methylene-3(3,5-di-t-butyl-4-hydroxyphenyl)propionate]methane and 0.1 part 
by weight of calcium stearate were added to a mixture of 70 parts by weight of the propylene block copolymer (A)-1 
obtained in Production Example 1 , 20 parts by weight of the ethylene/1 -butene copolymer (B)-1 specified in Table 3 
45 and 1 0 parts by weight of the propylene/1 -butene/ethylene terpolymer (C)-1 obtained in Production Example 2 and the 
mixture was melt kneaded at 200°C by means of a 20 mm diameter twin-screw extruder, thereby obtaining a polyolefin 
composition. 

[0112] The obtained polyolefin composition was press molded at a molding temperature of 200°C to prepare test 
specimens, for which the flexural modulus (FM) and Izod impact strength (IZ) at -10°C were measured. Further, the 
so polyolefin composition was molded by means of a blow molding machine at a molding temperature of 200°C into a 
blown bottle of 150 ml in internal volume The haze of the bottle was measured. The results are given in Table 4. 



Table 3 





ethylene/a-olefin copolymer 


(B)-1 


(B)-2 


(B)-3 


| [n] (dl/g) 


1.4 


1.0 


1.5 
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Table 3 (continued) 





ethylene/a-olefin copolymer 


(B)-1 


(B)-2 


(B)-3 


makeup 


ethylene content (mol%) 
cc-olefin content (mol%) 


88 

12 (1-butene) 


92 

8 (1-hexene) 


89 

11 (1-octene) 



10 

Example 2 

[01 1 3] A polyolefin composition was produced in the same manner as in Example 1 , except that the weight ratio of 
each resin was changed as indicated in Table 4. Test specimens were prepared from the obtained polyolefin composition 
is and the properties thereof were measured in the same manner as in Example 1 . The results are given in Table 4. 

Example 3 

[0114] A polyolefin composition was produced in the same manner as in Example 1, except that the propylene/ 
20 1 -butene/ethylene terpolymer (C)-2 produced in Production Example 3 was used as the propylene/1 -butene/ethylene 
terpolymer and that the weight ratio of each resin was changed as indicated in Table 4. Test specimens were prepared 
from the obtained polyolefin composition and the properties thereof were measured in the same manner as in Example 
1 . The results are given in Table 4. 

25 Example 4 

[01 1 5] A polyolefin composition was produced in the same manner as in Example 1 , except that the ethylene/1 -hex- 
ene copolymer (B)-2 specified in Table 3 was used as the ethylene/a-olefin copolymer and that the weight ratio of each 
resin was changed as indicated in Table 4. Test specimens were prepared from the obtained polyolefin composition 
30 and the properties thereof were measured in the same manner as in Example 1 . The results are given in Table 4. 

Example 5 

[01 16] A polyolefin composition was produced in the same manner as in Example 1 , except that the ethylene/1 -octene 
35 copolymer (B)-3 specified in Table 3 was used as the ethylene/a-olefin copolymer and that the weight ratio of each 
resin was changed as indicated in Table 4. Test specimens were prepared from the obtained polyolefin composition 
and the properties thereof were measured in the same manner as in Example 1 . The results are given in Table 4. 



Table 4 





Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


type of component (A) 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


type of component (B) 


(B)-1 


(B)-1 


(B)-1 


(B)-2 


(B)-3 


type of component (C) 


(C)-1 


(C)-1 


(C)-2 


(C)-1 


(C)-1 


wt. ratio (A)/(B)/(C) 


70/20/10 


70/15/15 


75/15/10 


75/15/10 


75/15/10 


MFR (g/10min) 


4.2 


4.1 


4.2 


4.5 


4.2 


FM (MPa) 


294 


255 


344 


299 


290 


-10°C IZ (J/m) 


NB *1 


NB 


NB 


NB 


NB 


haze of bottle (%) 


21 


18 


17 


20 


19 



'1: NB = not broken 



55 Examples 6 to 10 



[0117] The propylene polymer (A)-1 obtained in Production Example 1 and each of the propylene/a-olefin/ethylene 
terpolymers (C) obtained in Production Examples 2 and 3 were blended together in a varied ratio indicated in Table 5, 
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thereby obtaining polyolefin compositions of the present invention. The properties of the obtained polyolefin composi- 
tions are given in Table 5. 

[01 18] The blending of the propylene polymer (A)-1 and each of the propylene/oc-olefin/ethylene terpolymers (C) was 
effected by melt kneading with the use of Harke twin-screw extruder at a resin temperature of 200°C. 



Table 5 





Example 6 


Example 7 


Example 8 


Example 9 


Example 10 


type of component (A) 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


type of component (C) 


(C)-1 


(C)-1 


(C)-1 


(C)-2 


(C)-2 


wt. ratio (A)/(C) 


90/10 


80/20 


70/30 


90/10 


80/20 


MFR (g/10min) 


5.2 


4.3 


4.3 


4.8 


4.7 


flexural modulus (MPa) 


442 


324 


216 


491 


422 


haze (%) 


35 


30 


24 


34 


30 



Production Example 4 
20 Production of propylene polymer (A)-2 
[Prepolymerization] 

[0119] 200 ml of purified hexane, 20 mmol of triethylaluminum, 4 mmol of dicyclopentyldimethoxysilane and 2 mmol, 
25 in terms of titanium atom, of the titanium catalyst component (1 ) obtained in Production Example 1 were charged in a 
400 ml glass reactor purged with nitrogen. Thereafter, propylene was fed into the mixture at a rate of 5.9 N-lit./hr for 1 
hr to polymerize 2.8 g of propylene per g of the titanium catalyst component (1). 

[0120] After the completion of the prepolymerization, the liquid phase was filtered off and an isolated solid was re- 
dispersed in decane. 

30 

[Main polymerization] 

[0121] A mixture of 750 ml of hexane, 0.75 mmol of triethylaluminum, 0.75 mmol of cyclohexylmethyldimethoxysilane 

and 0.01 5 mmol, in terms of titanium atom, of the above prepolymerized titanium catalyst component (1 ) was charged 
35 in a stainless steel autoclave of 2 lit. in internal volume thoroughly purged with nitrogen. Thereafter, 1 50 ml of hydrogen 

was introduced and, the feeding of a gaseous mixture of propylene/ethylene/1 -butene (90.7/5.3/4.0 mol%) was started. 

Polymerization was executed at 60°C for 1 .5 hr while maintaining the total pressure at 2 kg/crr^-G. 

[01 22] After the completion of the polymerization, the polymer was separated by filtration and dried at 80°C overnight 

in vacuum. As a result, 125 g of propylene polymer (A)-2 was obtained, which contained 3.2 mol% of ethylene units, 
40 95.2 mol% of propylene units and 1 .6 mol% of 1 -butene units and which had an intrinsic viscosity ft] of 1 .9 dl/g and a 

Tm of 138°C. 

Examples 11 to 14 

4 5 [01 23] The propylene polymer (A)-2 obtained in Production Example 4, each of the ethylene/a-olef in copolymers (B) 
specified in Table 3 and each of the propylene/butene/ethylene terpolymers (C) obtained in Production Examples 2 
and 3 were blended together in a varied ratio indicated in Table 6, thereby obtaining polyolefin compositions of the 
present invention. The blending of the above components was effected by a melt kneading with the use of Harke twin- 
screw extruder at a resin temperature of 200°C. The properties of the obtained polyolefin compositions are given in 

so Table 6. 



Table 6 





Example 11 


Example 12 


Example 1 3 


Example 14 


type of component (A) 


(A)-2 


(A)-2 


(A)-2 


(A)-2 


type of component (B) 


(B)-1 


(B)-1 


(B)-2 


(B)-3 


type of component (C) 


(C)-1 


(C)-1 


(C)-2 


(C)-2 
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Table 6 (continued) 





Example 11 


Example 12 


Example 1 3 


Example 14 


wt. ratio (A)/(B)/(C) 


60/30/10 


60/20/20 


60/30/10 


60/30/10 


MFR (g/10min) 


6.1 


7.0 


9.8 


6.3 


flexural modulus (MPa) 


333 


320 


328 


318 


-10°C IZ (J/m) 


52 


35 


51 


97 


Haze (%) 


22 


23 


27 


17 



Claims 

1 . A polyolefin composition comprising: 

45 to 90 parts by weight of a propylene polymer (A) which has: 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; 

(ii) a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter; and which 

(iii) comprises 1 00 to 80 mol% of units derived from propylene, 0 to 1 0 mol% of units derived from ethylene 
and 0 to 15 mol% of units derived from an oc-olefin having 4 to 12 carbon atoms; 

5 to 40 parts by weight of an ethylene/a-olefin copolymer (B) which has: 

(i) an intrinsic viscosity [r\] of 0.5 to 10 dl/g; and which 

(ii) comprises 70 to 95 mol% of units derived from ethylene and 5 to 30 mol% of units derived from an cc- 
olefin having 4 to 12 carbon atoms; and 

2 to 25 parts by weight of a propylene/a-olefin/ethylene terpolymer (C) which has: 

(i) an intrinsic viscosity [r\] of 0.5 to 10 dl/g; and which 

(ii) comprises 40 to 77 mol% of units derived from propylene, 20 to 40 mol% of units derived from an oc- 
olefin having 4 to 12 carbon atoms and 2 to 20 mol% of units derived from ethylene; 

provided that the sum total of components (A), (B) and (C) is 100 parts by weight. 

2. A polyolefin composition comprising: 

75 to 95 parts by weight of a propylene block copolymer (A') comprising: 

60 to 90% by weight of a room temperature n-decane insoluble component (A'-1 ) which has: 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; 

(ii) a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter; and which 

(iii) comprises 1 00 to 80 mol% of units derived from propylene, 0 to 1 0 mol% of units derived from ethylene 
and 0 to 1 5 mol% of units derived from an oc-olefin having 4 to 1 2 carbon atoms; and 40 to 1 0% by weight 
of a room temperature n-decane soluble component (A' -2) which has: 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; and which 

(ii) comprises 60 to 90 mol% of units derived from propylene and 40 to 1 0 mol% of units derived from 
ethylene; and 



5 to 25 parts by weight of a propylene/a-olefin/ethylene terpolymer (C) as defined in claim 1 , 



provided that the sum total of components (A 1 ) and (C) is 100 parts by weight. 
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A polyolefin composition comprising: 

45 to 90 parts by weight of a propylene block copolymer (A") comprising: 

60 to 95 parts by weight of a room temperature n-decane insoluble component (A"-1) which has: 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; 

(ii) a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter; and which 

(iii) comprises 75 to 1 00 mol% of units derived from propylene, 1 0 to 0 mol% of units derived from ethylene 
and 15 to 0 mol% of units derived from an a-olefin having 4 to 12 carbon atoms; and 40 to 5 parts by 
weight of a room temperature n-decane soluble component (A"-2) which has: 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; and which 

(ii) comprises 60 to 90 mol% of units derived from propylene and 40 to 1 0 mol% of units derived from 
ethylene; and 

5 to 40 parts by weight of an ethylene/oc-olefin copolymer (B) as defined in claim 1 ; and 

2 to 25 parts by weight of a propylene/a-olefin/ethylene terpolymer (C) as defined in claim 1 , 

provided that the sum total of components (A"),(B) and (C) is 100 parts by weight. 

A polyolefin composition comprising: 

45 to 90 parts by weight of a propylene homopolymer or random copolymer (A'") which has 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; 

(ii) a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter; and which 

(iii) comprises 1 00 to 75 mol% of units derived from propylene, 0 to 1 0 mol% of units derived from ethylene 
and 

0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms; 

5 to 40 parts by weight of an ethylene/oc-olefin copolymer (B) as defined in claim 1 ; and 

2 to 25 parts by weight of a propylene/a-olefin/ethylene terpolymer (C) as defined in claim 1 , 

provided that the sum total of components (A"'),(B) and (C) is 100 parts by weight. 

A polyolefin composition comprising: 

50 to 75 parts by weight of a propylene block copolymer (A') comprising: 

60 to 90% by weight of a room temperature n-decane insoluble component (A'-1) which has: 

(i) an intrinsic viscosity [r|] of 0.5 to 10 dl/g; 

(ii) a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter; and which 

(iii) comprises 1 00 to 80 mol% of units derived from propylene, 0 to 1 0 mol% of units derived from ethylene 
and 0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms; and 40 to 10 parts by 
weight of a room temperature n-decane soluble component (A 1 -2) which has: 

(i) an intrinsic viscosity fa] of 0.5 to 10 dl/g; and which 

(ii) comprises 60 to 90 mol% of units derived from propylene and 40 to 1 0 mol% of units derived from 
ethylene; and 

more than 25 parts by weight but no more than 50 parts by weight of propylene/a-olefin/ethylene terpol- 
ymer (C) which has: 

(i) an intrinsic viscosity fa] of 0.5 to 10 dl/g; and which 

(ii) comprises 40 to 77 mol% of units derived from propylene, 20 to 40 mol% of units derived from an 
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a-olefin having 4 to 12 carbon atoms and 2 to 20 mol% of units derived from ethylene; 
provided that the sum total of components (A 1 ) and (C) is 100 parts by weight. 

6. A composition according to any one of claims 1 to 5 in the form of an extruded sheet, unoriented film, oriented 
film, filament, injection molded article or blow molded article. 

7. A molded article comprising the polyolefin composition as claimed in any one of claims 1 to 5. 

8. An article according to claim 7 which is blow molded. 



Patentanspriiche 

1. Polyolefinzusammensetzung, umfassend: 

45 bis 90 Gewichtsteile eines Propylenpolymers (A) mit: 

(i) einer Grenzviskositat fr] von 0,5 bis 10 dl/g; 

(ii) einer Temperatur (Tm) von mindestens 100°C an der Position des maximalen Peaks einer endother- 
men Kurve, erhalten durch Messung mit einem Differentialabtastkalorimeter; und umfassend 

(iii) 100 bis 80 Mol-% von Propylen abgeleitete Einheiten, 0 bis 10 Mol-% von Ethylen abgeleitete Einheiten 
und 0 bis 15 Mol-% von einem a-Olefin mit 4 bis 12 Kohlenstoffatomen abgeleitete Einheiten; 

5 bis 40 Gewichtsteile eines Ethylen/a-Olefin-Copolymers (B) mit: 

(i) einer Grenzviskositat [r|] von 0,5 bis 10 dl/g; und umfassend 

(ii) 70 bis 95 Mol-% von Ethylen abgeleitete Einheiten und 5 bis 30 Mol-% von einem a-Olefin mit 4 bis 
12 Kohlenstoffatomen abgeleitete Einheiten; und 

2 bis 25 Gewichtsteile eines Propylen/a-Olefin/Ethylen-Terpolymers (C) mit: 

(i) einer Grenzviskositat [r|] von 0,5 bis 10 dl/g; und umfassend: 

(ii) 40 bis 77 Mol-% von Propylen abgeleitete Einheiten, 20 bis 40 Mol-% von einem a-Olefin mit 4 bis 12 
Kohlenstoffatomen abgeleitete Einheiten und 2 bis 20 Mol-% von Ethylen abgeleitete Einheiten; 

mit der MaRgabe, dass die Gesamtsumme der Komponenten (A), (B) und (C) 100 Gewichtsteile betragt. 

2. Polyolefinzusammensetzung, umfassend: 

75 bis 95 Gewichtsteile eines Propylenblockcopolymers (A') umfassend: 

60 bis 90 Gew.-% einer bei Raumtemperatur in n-Decan unloslichen Komponente (A'-1) mit: 

(i) einer Grenzviskositat [r|] von 0,5 bis 10 dl/g; 

(ii) einer Temperatur (Tm) von mindestens 100°C an der Position des maximalen Peaks einer endother- 
men Kurve, erhalten durch Messung mit einem Differentialabtastkalorimeter; und umfassend: 

(iii) 1 00 bis 80 Mol-% von Propylen abgeleitete Einheiten, 0 bis 1 0 Mol-% von Ethylen abgeleitete Einheiten 
und 0 bis 15 Mol-% von einem a-Olefin mit 4 bis 12 Kohlenstoffatomen abgeleitete Einheiten; und 40 bis 
10 Gew.-% einer bei Raumtemperatur in n-Decan loslichen Komponente (A -2) mit: 

(i) einer Grenzviskositat von 0,5 bis 10 dl/g; und umfassend: 

(ii) 60 bis 90 Mol-% von Propylen abgeleitete Einheiten und 40 bis 10 Mol-% von Ethylen abgeleitete 
Einheiten; und 

2 bis 25 Gewichtsteile eines Propylen/a-Olefin/Ethylen-Terpolymers (C) wie in Anspruch 1 definiert; 
mit der MaGgabe, dass die Gesamtsumme der Komponenten (A') und (C) 100 Gewichtsteile betragt. 
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Polyolefinzusammensetzung, umfassend: 

45 bis 90 Gewichtsteile eines Propylenblockcopolymers (A"), umfassend: 

60 bis 95 Gew.-% einer bei Raumtemperatur in n-Decan unloslichen Komponente (A"-1) mit: 

(i) einer Grenzviskositat [r|] von 0,5 bis 10 dl/g; 

(ii) einer Temperatur (Tm) von mindestens 100°C an der Position des maximalen Peaks einer endother- 
men Kurve, erhalten durch Messung mit einem Differentialabtastkalorimeter; und umfassend: 

(iii) 75 bis 1 00 Mol-% von Propylen abgeleitete Einheiten, 1 0 bis 0 Mol-% von Ethylen abgeleitete Einheiten 
und 15 bis 0 Mol-% von einem a-Olefin mit 4 bis 12 Kohlenstoffatomen abgeleitete Einheiten; und 40 bis 
5 Gewichtsteile einer bei Raumtemperatur in n-Decan loslichen Komponente (A"-2) mit: 

(i) einer Grenzviskositat ft] von 0,5 bis 10 dl/g; und umfassend: 

(ii) 60 bis 90 Mol-% von Propylen abgeleitete Einheiten und 40 bis 10 Mol-% von Ethylen abgeleitete 
Einheiten; und 

5 bis 40 Gewichtsteile eines Ethylen/a-Olefin-Copolymers (B) wie in Anspruch 1 definiert; und 

2 bis 25 Gewichtsteile eines Propylen/a-Olefin/Ethylen-Terpolymers (C) wie in Anspruch 1 definiert, 

mit der MaBgabe, dass die Gesamtsumme der Komponenten (A"), (B) und (C) 100 Gewichtsteile betragt. 

Polyolefinzusammensetzung, umfassend: 

45 bis 90 Gewichtsteile eines Propylenhomopolymers Oder statistischen Copolymers (A'") mit: 

(i) einer Grenzviskositat ft] von 0,5 bis 10 dl/g; 

(ii) einer Temperatur (Tm) von mindestens 100°C an der Position des maximalen Peaks einer endother- 
men Kurve, erhalten durch Messung mit einem Differentialabtastkalorimeter; und umfassend: 

(iii) 1 00 bis 75 Mol-% von Propylen abgeleitete Einheiten, 0 bis 1 0 Mol-% von Ethylen abgeleitete Einheiten 
und 0 bis 15 Mol-% von einem a-Olefin mit 4 bis 12 Kohlenstoffatomen abgeleitete Einheiten; 

5 bis 40 Gewichtsteile eines Ethylen/a-Olefin-Copolymers (B) wie in Anspruch 1 definiert; und 

2 bis 25 Gewichtsteile eines Propylen/a-Olefin/Ethylen-Terpolymers (C) wie in Anspruch 1 definiert, 

mit der MaBgabe, dass die Gesamtsumme der Komponenten (A"'), (B) und (C) 100 Gewichtsteile betragt. 

Polyolefinzusammensetzung, umfassend: 

50 bis 75 Gewichtsteile eines Propylenblockcopolymers (A 1 ), umfassend: 

60 bis 90 Gew.-% einer bei Raumtemperatur in n-Decan unloslichen Komponente (A'-1) mit: 

(i) einer Grenzviskositat ft] von 0,5 bis 10 dl/g; 

(ii) einer Temperatur (Tm) von mindestens 100°C an der Position des maximalen Peaks einer endother- 
men Kurve, erhalten durch Messung mit einem Differentialabtastkalorimeter; und umfassend: 

(iii) 1 00 bis 80 Mol-% von Propylen abgeleitete Einheiten, 0 bis 1 0 Mol-% von Ethylen abgeleitete Einheiten 
und 0 bis 15 Mol-% von einem a-Olefin mit 4 bis 12 Kohlenstoffatomen abgeleitete Einheiten; und 40 bis 
10 Gew.-% einer bei Raumtemperatur in n-Decan loslichen Komponente (A'-2) mit: 

(i) einer Grenzviskositat ft] von 0,5 bis 10 dl/g; und umfassend: 

(ii) 60 bis 90 Mol-% von Propylen abgeleitete Einheiten und 40 bis 10 Mol-% von Ethylen abgeleitete 
Einheiten; und 



mehr als 25 Gewichtsteile, aber nicht mehr als 50 Gewichtsteile an Propylen/a-Olefin/-Ethylen-Terpolymer 
(C) mit: 
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(i) einer Eigenviskositat [r|] von 0,5 bis 10 dl/g; und umfassend: 

(ii) 40 bis 77 Mol-% von Propylen abgeleitete Einheiten, 20 bis 40 Mol-% von einem cc-Olefin mit 4 bis 12 
Kohlenstoffatomen abgeleitete Einheiten und 2 bis 20 Mol-% von Ethylen abgeleitete Einheiten; 

5 mit der MaGgabe, dass die Gesamtsumme der Komponenten (A 1 ) und (C) 100 Gewichtsteile betragt. 

6. Zusammensetzung nach mindestens einem der Anspruche 1 bis 5 in der Form einer extrudierten Bahn, einer nicht 
orientierten Folie, einer orientierten Folie, eines spritzgeformten Artikels Oder blasgeformten Artikels. 

10 7. Geformter Artikel, umfassend die Polyolefinzusammensetzung, wie in mindestens einem der Anspruche 1 bis 5 
beansprucht. 

8. Artikel nach Anspruch 7, welcher blasgeformt ist. 

15 

Revendications 

1. Composition a base de polyolefine, qui comprend : 

20 45 a 90 parties en poids d'un polymere de propylene (A) qui a 

(i) une viscosity intrinseque fa] de 0,5 a 10 dl/g et 

(ii) une temperature (Tf) au point maximum du pic endothermique de la courbe obtenue par mesure par 
analyse calorimetrique differentielle d'au moins 100 °C, et qui 

25 (iii) renferme 1 00 a 80 % en moles de motifs issus du propylene, 0 a 1 0 % en moles de motifs issus de I' 

ethylene et 0 a 15 % en moles de motifs issus d'une oc-ol6fine ayant 4 a 12 atomes de carbone, 

5 a 40 parties en poids d'un copolymere (B) d'ethylene et d'a-olefine qui a 

30 (i) une viscosity intrinseque [r|] de 0,5 a 10 dl/g, et qui 

(ii) renferme 70 a 95 % en moles de motifs issus de I'ethylene et 5 a 30 % en moles de motifs issus d'une 
a-olefine ayant 4 a 12 atomes de carbone, et 

2 a 25 parties en poids d'un terpolymere (C) de propylene, d'a-olefine et d'ethylene, qui a 

35 

(i) une viscosite intrinseque fa] de 0,5 a 10 dl/g et qui 

(ii) renferme 40 a 77 % en moles de motifs issus du propylene, 20 a 40 % en moles de motifs issus d'une 
a-olefine ayant 4 a 12 atomes de carbone et 2 a 20 % en moles de motifs issus de I'ethylene, 

40 etant entendu que la somme totale des constituants (A), (B) et (C) repr6sente 100 parties en poids. 

2. Composition a base de polyolefine, qui comprend : 

75 a 95 parties en poids d'un copolymere sequence de propylene (A') comprenant 60 a 90 % en poids d'un 
45 constituant (A'-1) insoluble dans le n-decane a la temperature ordinaire, qui a 

(i) une viscosite intrinseque fa] de 0,5 a 10 dl/g et 

(ii) une temperature (Tf) au point maximum du pic endothermique de la courbe obtenue par mesure par 
analyse calorimetrique difterentielle d'au moins 100 °C, et qui 

so (iii) renferme 100 a 80 % en moles de motifs issus du propylene, 0 a 10 % en moles de motifs issus de 

I'ethylene et 0 a 15 % en moles de motifs issus d'une a-oiefine ayant 4 a 12 atomes de carbone, 

et 40 a 10 % en poids d'un constituant (A' -2) soluble dans le n-decane a la temperature ordinaire, qui a 

55 (i) une viscosite intrinseque fa] de 0,5 a 10 dl/g, et qui 

(ii) renferme 60 a 90 % en moles de motifs issus du propylene et 40 a 10 % en moles de motifs issus de 
I'ethylene, 
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et 5 a 25 parties en poicis d'un terpolymere (C) de propylene, d'a-oiefine et d'ethylene tel que defini dans la 
revendication 1 , etant entendu que la somme totale des constituants (A') et (C) represente 1 00 parties en poids. 

Composition a base de polyolefine, qui comprend : 

45 a 90 parties en poids d'un copolymere sequence de propylene (A") comprenant 60 a 95 parties en poids 
d'un constituant (A"-1) insoluble dans le n-decane a la temperature ordinaire, qui a 

(i) une viscosity intrinseque ft] de 0,5 a 10 dl/g et 

(ii) une temperature (Tf) au point maximum du pic endothermique de la courbe obtenue par mesure par 
analyse calorimetrique differentielle d'au moins 100 °C, et qui 

(Hi) renferme 75 a 100 % en moles de motifs issus du propylene, 10 a 0 % en moles de motifs issus de 
I'ethylene et 15 a 0 % en moles de motifs issus d'une a-oiefine ayant 4 a 12 atomes de carbone, 

et 40 a 5 parties en poids d'un constituant (A"-2) soluble dans le n-decane a la temperature ordinaire, qui a 

(i) une viscosite intrinseque ft] de 0,5 a 10 dl/g et qui 

(ii) renferme 60 a 90 % en moles de motifs issus du propylene et 40 a 10 % en moles de motifs issus de 
I'ethylene, 

5 a 40 parties en poids d'un copolymere (B) d'6thylene et d'a-ol6fine tel que defini dans la revendication 1 , et 
2 a 25 parties en poids d'un terpolymere (C) de propylene, d'a-oiefine et d'ethylene tel que defini dans la 
revendication 1, etant entendu que la somme totale des constituants (A"), (B) et (C) represente 100 parties 
en poids. 

Composition a base de polyolefine, qui comprend : 

45 a 90 parties en poids d'un homopolymere ou d'un copolymere statistique de propylene (A'") qui a 

(i) une viscosite intrinseque ft] de 0,5 a 10 dl/g et 

(ii) une temperature (Tf) au point maximum du pic endothermique de la courbe obtenue par mesure par 
analyse calorimetrique diffe>entielle d'au moins 100 °C , et qui 

(iii) renferme 100 a 75 % en moles de motifs issus du propylene, 0 a 10 % en moles de motifs issus de 
I'ethylene et 0 a 1 5% en moles de motifs issus d'une a-ol6fine ayant 4 a 1 2 atomes de carbone, 

5 a 40 parties en poids d'un copolymere (B) d'ethylene et d'cc-ol6fine tel que defini dans la revendication 1 , et 
2 a 25 parties en poids d'un terpolymere (C) de propylene, d'a-oiefine et d'ethylene tel que defini dans la 
revendication 1, etant entendu que la somme totale des constituants (A'"), (B) et (C) represente 100 parties 
en poids. 

Composition a base de polyolefine, qui comprend : 

50 a 75 parties en poids d'un copolymere sequence de propylene (A') comprenant 60 a 90 % en poids d'un 
constituant (A'-1) insoluble dans le n-decane a la temperature ordinaire, qui a 

(i) une viscosite intrinseque ft] de 0,5 a 10 dl/g et 

(ii) une temperature (Tf) au point maximum du pic endothermique de la courbe obtenue par mesure par 
analyse calorim6trique differentielle d'au moins 100 °C , et qui 

(iii) renferme 100 a 80 % en moles de motifs issus du propylene, 0 a 10 % en moles de motifs issus de 
I'ethylene et 0 a 15 % en moles de motifs issus d'une a-oiefine ayant 4 a 12 atomes de carbone, 

et 40 a 10 % en poids d'un constituant (A'-2) soluble dans le n-decane a la temperature ordinaire, qui a 

(i) une viscosite intrinseque ft] de 0,5 a 10 dl/g et qui 

(ii) renferme 60 a 90 % en moles de motifs issus du propylene et 40 a 10 % en moles de motifs issus de 
l'6thyiene, et plus de 25 parties en poids, mais pas plus de 50 parties en poids, d'un terpolymere (C) de 

. propylene, d'a-oiefine et d'ethylene, qui a 
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(i) une viscosite intrinseque fa] de 0,5 a 10 dl/g et qui 

(ii) renferme 40 a 77 % en moles de motifs issus du propylene, 20 a. 40 % en moles de motifs issus d'une 
a-olefine ayant 4 a 12 atomes de carbone et 2 a 20 % en moles de motifs issus de I'ethylene, 

etant entendu que la somme totale des constituants (A 1 ) et (C) represente 100 parties en poids. 

Composition selon Tune quelconque des revendications 1 a 5, sous la forme d'une feuille extrudee, d'un film non 
oriente, d'un film oriente, d'un filament, d'un article moule par injection ou d'un article moule par soufflage. 

Article moule qui comprend la composition a base de polyolefine telle que revendiquee dans I'une quelconque 
des revendications 1 a 5. 



Article selon la revendication 7, qui est moule par soufflage. 



